Guinea pig brain cell cultures were established from fetuses at 25, 31, and 37 days of gestation (DG). After 7 days in vitro, the cultures were infected with guinea pig cytomegalovirus (GPCMV). Based on cytopathic effect, immunofluorescence staining for GPCMV by using virus-specific antiserum, and the amount of virus recovered, cultures established from fetuses at 25 DG were least susceptible to replicating infection, and cultures established from fetuses at 37 DG were most susceptible. Using cell-type-specific markers, it was determined that the increase in susceptibility to replicating infection paralleled an increase in the number of differentiated cells. Astrocytes were the most abundant cell type identified and were susceptible to replicating GPCMV infection, whereas neurons were not.
Human cytomegalovirus (HCMV) is a common causes of congenital infection which can lead to damage of the developing brain (11) . However, many uncertainties remain in our understanding of HCMV pathogenesis and in particular its effect on the developing central nervous system. Although it has been established that HCMV can infect fetal brain cells, the types of brain cells susceptible to HCMV infection have not been clearly established. Furthermore, it is not known whether the time during development in which infection occurs is important with regard to susceptibility to replicating infection. However, by using various cell lines it has been shown that murine cytomegalovirus and HCMV replicate in differentiated but not in undifferentiated cells (3, 5) . These results suggest that the time during development when the fetus is infected may be important with regard to replicating infection.
Because HCMV is species specific, it is difficult to study the pathogenesis of the virus under controlled experimental conditions, and it has been necessary to develop animal models. In this respect, the guinea pig model has proven to be useful because many similarities have been established between infection of the guinea pig fetus with guinea pig cytomegalovirus (GPCMV) and infection of the human fetus with HCMV (1). Of particular interest is the fact that both HCMV and GPCMV are known to infect the fetal brain (4, 6, 9) .
In the studies reported here, brain cell cultures were established from guinea pig fetuses of different gestational ages and infected with GPCMV to determine the effect fetal age has on the ability to establish a replicating GPCMV infection. In addition, the combination of specific cell markers and virus-specific antiserum was used to identify the types of fetal brain cells susceptible to replicating GPCMV infection.
Salivary-gland-passaged GPCMV at a 50% tissue culture infective dose (TCID50) of 107/ml (a gift from F. Bia (Fig. 1) . However, when fibroblasts were exposed, they did develop CPE and stain immunofluorescently for GPCMV. Thus, the top layer of cells may have physically prevented the virus from reaching these fibroblasts. Finally, in cultures established from older fetuses, very few cells showing CPE or staining for GPCMV also stained for fibronectin (Fig. 1) .
When cultures were immunostained for either GFAP or S-100 protein, many astrocytes were detected in cultures established from fetuses at 31 or 37 DG, but very few were detected in cultures established from fetuses at 25 DG (Table  1) . Furthermore, many of the cells showing CPE in cultures from older fetuses stained for both GPCMV and GFAP (Fig.  2) . Similar This study showed that primary brain cell cultures established from fetuses at 31 or 37 DG can better support a replicating GPCMV infection than comparable cultures established from fetuses at 25 DG. Moreover, cultures established from older fetuses clearly contained more differentiated cells than those established from fetuses at 25 DG. However, the GPCMV used for these studies was passaged twice in fibroblast cultures. Thus, the virus used may have 25 12,000 ± 4,800 1,600 ± 400 17,000 ± 560 106 31 2,400 ± 800 60,000 ± 4,000 110,000 ± 36,000 108 37 800 ± 400 210,000 ± 28,000 200,000 ± 28,000 been less virulent than virus obtained directly from salivary glands, and this loss of virulence may have affected the results. Nonetheless, the ability to better establish a replicating GPCMV infection in more differentiated primary brain cell cultures supports similar observations made with murine cytonegalovirus and HCMV and the ability of these viruses to productively infect only differentiated cell lines (3, 5) . Furthermore, GPCMV did show a difference in its tropism for brain cell types. In particular, astrocytes, the most abundant cell type identified, were very susceptible to replicating GPCMV infection, whereas neurons did not appear to be affected.
It has been shown that specialized astrocytes (radial glial guide cells) of the developing central nervous system are responsible for guiding neurons to their correct position in the brain. It has been proposed that the loss of these astrocytes can cause cerebral malformation leading to such conditions as seizures, blindness, deafness, and mental retardation (12) . Among abnormalities of the brain associated with congenital HCMV infection in the human fetus are microcephaly and cerebral cortical immaturity. Moreover, conditions associated with HCMV infection of the human fetus include blindness, mental retardation, seizures, and deafness (11) . Therefore, some of the central nervous system problems associated with HCMV infection of the human fetus may occur because astrocytes are lost.
We identified astrocytes as one type of glial cell susceptible to replicating GPCMV infection, but it is possible that oligodendrocytes are also susceptible. However, myelination does not occur in the guinea pig fetus until 62 DG (2) . Thus, it is unlikely that many oligodentrocytes were present in the cultures examined.
